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It is interesting to note that workshops were sometimes
heated by iron discs rotated against a brake by a belt from
a water-wheel.
Mayer writes that "a locomotive engine with its train
may be compared to a distilling apparatus; the heat applied
under the boiler passes off as a motion, and this is deposited
again as heat at the axles of the wheels."
"If falling force and motion are equivalent to heat, heat
must also naturally be equivalent tomotionand falling force/'
uBy applying the principles which have been set forth to
the relations subsisting between the temperature and the
volume of gases, we find that the sinking of a mercury
column by which a gas is compressed is equivalent to the
quantity of heat set free by the compression; and hence it
follows the ratio of the capacity for heat of air under con-
stant pressure and its capacity under constant volume being
taken as = i-421, that the warming of a given weight of
water from o° to i° C. corresponds to the fall of an equal
weight from the height of about 365 metres. If we compare
with this result the working of our best steam-engines we
see how small a part only of the heat applied under the boiler
is really transformed into motion or the raising of weights;
and this may serve as justification for the attempts at the
profitable production of motion by some other method than
the expenditure of the chemical difference between carbon
and oxygen—more particularly by the transformation into
motion of electricity obtained by chemical means." These
points from Mayer's preliminary paper illustrate the
brilliance of his insight. His later papers contain numerous
original suggestions of the highest power, such as the effect
of tidal friction on planetary evolution and the creation of
stellar heat by the influx of meteorites.
Liebig accepted Mayer's preliminary paper. He himself
had inklings of the conservation of energy, also gained from
the consideration of physiological combustion and general
phenomena.
Mayer's perception of the principle of the conservation
of energy arose from his critical examination of Lavoisier's
theory of physiological combustion, and Lavoisier's

